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Continuous Cooling Transformation and Structure Refinement of A
Low Carbon High Strength Steel Produced by FTSR

Gao Aimin', Yang Kun', Feng Yunli' and Chen Libin®
(1 Metal Material Engineering Department, Hebei Polytechnic University, Tangshan 063009 ;
2 Technology Centre, Tangshan Iron and Steel Co Ltd, Tangshan 063016)

Abstract Continuous cooling transformation ( CCT) and structure of 85 mm FTSR ( Flexible Thin Slab rolling) cast
slab of a low carbon steel (% : 0.19C, 1. 15Mn, 0. 008Mo, 0. 002Ti, 0. 032Als) deformed 40% with stain rate 5 s ™' at
1000 C then cooling with 5 °C/s 10 900 C and deformed 30% with 50 s ™" and cooling to 400 C with 1 ~70 °C/s, then
air cooling have been studied by Gleeble-3500 thermo-mechanical simulalor. Results showed that as cooling rate <20
“C/s, the CCT structure of steel was ferrite and pearlite, and as cooling rate was up to 30 C/s, minor globular bainite oc-
curred in structure; with increasing cooling rate the grain size decreased, and as cooling rate was up to 10 C/s the grain
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size in steel was <10 pm and as cooling rate was =20 ‘C/s. the grain refinement extent was minor.
Material Index FTSR Process, Low Carbon High Strength Steel, Transformation, Structure Refinement
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Table 1 Chemical composition of test steel TS10L /%

C S Mn P S Mo Ti Als N T[O]
0.19 0.32 1.15 0.015 0.006 0.008 0.002 0.032 0.045 0.0025
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Table 2 CCT point and structure hardness of low carbon
high strength steel TS10L

(Dcrér\%{ N Ar,/C  An/C  BJ/C B/T (%{%)
1 801 698 85. 1
5 732 601 89.8
10 691 581 93.2
20 667 571 94.1
30 654 550 94.5
40 649 549 93.9
50 630 557 400 94.8
60 620 554 391 95.1
70 623 552 386 94.3
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Fig. 1 CCT curves of low carbon high strength steel TSIOL
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B2 ANIE] v 2T Rk = R B TS10L B ZUB AR, SEM,C/s: (a) 15 (b) 55 (o) 105 (d) 205 (e) 305 () 40; (g) 505 (h) 70
Fig.2 Structure morphology of low carbon high strength steel TS10L with different cooling rate, SEM, “C/s: (a) 1; (b) 5; (¢) 10;
(d) 20; (e) 30; (f) 40; (g) 50; (h) 70
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